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(57) QBft] 

Hfc, I ABPffifcPCPS&fctfffiU fro 

V-toT— 7-fl/l £■> flBjfc&T'-fVl/l 1 fc- 

T-r /Hi «9 TMWcffiSf § * a fc# x$ n* j^jfe 
#r— f/V l 2 fc„ r/M UWr-fyH 2 
ffliJici«^jfllT§^Jfil#©7 l ^ /W-yflr— r 
;KDWS5 0^t§o ;%)\/-yi3T~-T)l l & s 

m 2 mms^/v- y 5 zm%o rnwmrn 5 0 
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[IfsRiii] tiT—T fylfot, g^r-x^*!*© 

9c9ummimv stifct'yey yt, m$ 

y tf y >fm tW- y <t 0 * T-r;i/**©SfiSSWKR^ 

etu %w^^w^y^y^n^-y^A^^% \ 

<fc D# r-T^^OSfilWc^t 5>tis flSffitf y tf y 

y t . nmtfy^y m?v\>- y t mm? % m i 

;<y£> iulBgli£>ifoMSffl^l/~yfeSffit-«ll'2 10 

% % 3 co/V- ^yfc fcW^*;**Jirtffl> vw- y * 

DWia 2 3 SuSH i ©JMWffl^Vlr- yfc J: tffj 
ia^2©Artffi«ffl/VV»ytt. (BUR^ftS^ Mia 

itmm 3 ] nen^i 1 a- ft *« 2 © a»mf<3 

At«l^df A£ti£M# 
r-x^i:> mttWMfaW^~yftf-- : r)\><r>rt)\> 20 
- y ± <o j&Mft<oiWMKmfo.atftiLSt % <fe -5 Km 

x/MI£ifo^£^J&T33Mifii#l£^ tul2Att]i 
rtffl/ VU- y * f— r jl/dMHW^H*** S i&iKMSMf 
WT^oT, grB&JWgtttts suSa2o©ifli^|5M 

ji<D?w-yQwmp&&Kimft<D?w~ybm&vi 
[1**514] ^Mrtm^-y^x-x;^ 30 

^l&li?rtffl/VU-y^r-x;VJ:O^I!jM^^Ti^i!jfc 

-ymrzmmmmtt, ±mm^\mx^u^ 
&t}7—T>i>t. mt^immmi<D;w~-y&K>±m 

^-ySj»«^WT^«fMW^S^ U K2 

m/w-y%&mcmm&&tfimz&&tt$>K, - 40 

[H*«53 BuaB20(7)ifiiM§ffl/VV-y«. KB 
M!e# y e y ?m vw- ycoiiw <fc 
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[0001] 

So 

[00 0 2] 

& A»MfVW-y#ytfy?% (1 abpSO 

AffifeAf<, %p>Km{ / ¥-t i mm~?h%o tftiABP 

S *ifc>W- y fRISK <fc $ 4i£EC»IIK)^ $> D > 
itftn?**jfciiiait>^ft< s 

[0 0 0 3] ^UT, ftWif/W/^ifetLTtt. PC 

p s j* t«n*n*nftW£'j»/V;u<wt>n* * 5 k 

ft^Tttv^, c©PCPS5±4i\ »AX«at 

m#t^-smffi J fe / >^<- £6f;y 1 A b Pi*J=t»ffi 
i>HB&WS»#fcWUTV*o ^bTs PCPS^fcffl 

v^n*jft*aaffl«aiireH:s A»ati; 
DM^ft^jftllifii^a-^ «^y7\ AXj*Pte«t 

y^) SfettD-^-^^tffflv^sn^o ZLTs <k 

[000 4] 

;v\s~~y*>mKmmLTBm • «s§ c ^jc * 
p c p sstfc«ttifcf, (>um.Km%ikm 

ft* 5 fcflSAm? t ^mmmmm < * < * 

I A B Pfeh P C P SS%WSC t§ftWLft„ PS 
[0 0 0 5] -Hftttic P C P SifeTftt, *BIWR*^t 



3 

p sttfcj:«i»§w>tt»tiwtu& iabpa 

I ABPtetcfcSJRfSttftSfeWSfi* (sy 
stolic unloading ftftttfeftttJIO 
So ;VU-y«3Ibfcfl#, P C P S i&OS&fiUc 

j* > r*ffiSi3b^*<%sfc46i5Sjfiifi^w>'rs, mm 
c p s»©sjj«*ffl«u&i«ftfca4HiiiBtt*i , ;»K 

[0 0 0 6] *-cT\ *58W©i»ttx J:DS»*«ajSl 
TSCfcT^tK Aftttfctt, I ABP&fcPCPSiS 

[0 0 0 7] 

fci§tfenfc^ytfy^ffl/vi/-yiy ^ytfy^ffl 

S^wvt, g^C«iS*ffl;Vl/-yj;D#T- 
^;1^0S4HHlctt^ 5 tu mmt'y kf y ^ffl; 
y <fc 0 #HKMm£ ^ J8 2 <0 ifiijf IS^ffl ; VI/- yts tufa 

1311 1 ©«ffi*ffl;Vb-> fc«ji-r«^2©;V-^ y 

-*yt ^m^^wmnm^fr- y^-r-^^xh 

[0 0 0 8] *fc, ±l5i«^jSj^1-S*)©«s JHE© 

;io)/vi-y£v±wmmTffi.mizmiknmm't% 

IB^IjMiWVL/- y * f-f;WWif^ft s j& 
l»iiglf$^T, ffllBWWi, MI5 2 

[0 0 0 9] *fes ±ffiiW^)t^rSt»0«, 50 
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rtffl/VV-yfcT— 7vV£u ccD^BM^ffl/Vi^-y* 
*3 £ iDmttft jfititiBSffl' VV- y s ifiiMPM 

ffltt, i^mmmcmxzH^m^T— rivn, Mia 

jftMPM-gW^Vl/-yJ:D^M^C>TMfJ^jljfliP 

t-t/IHUU 5 5&fiL*r— r/l/iitcjt^^jgiif S^ifti 
iuia 2 o<7)ifiigia*Jl^VV-yiiJli1ilg^W1" 

« «affi»jiiSH^w u k 2 ■ooMMmfm^ 
~~ y^mwmt, 2 ocojfcjtffi^ffl/ vi/- y%3tmcB 

B*«fctfJK«S-a:* i: fc fete, -^;Vl/-y^iKM 
tttt ittif&^/VV-y^)i^i^i:^^TV^<fc , 5 fc 

wwr s t ©t? *« ib*ii8trtwiiiw«iiT*»*o 
[ooio] *tr, Mia2oo«ll^ffl;vi/-y 
it, Bi^sf «^«^Mia^yey ^ffl/ vv- y©»sw 

jfiii«a*ffl/VU"-y«, iiiio^, fyga^yey 

[ooi i] #^©*»iMftffl/Vb-y#y- 

M$J<^fjM;VV-y#x-x/l/ 1 it, *f— 

2, 0ico/vv-yi?fes^yey^ffl/Vb-y3, as 

2 <D/VV-yT?3&£«ffl§ffl/Vl/-y 4 (H i tfl 

*ffl/vi/-y4) , ®3^vv-y^s»Mffl^ 

fa»72 3, 2 4, 2 5 fc£<fc «?:|#J$£*lT^3 fl 
[0 0 12] j|*»{c:|ftW-rsas Hltc^*»WO 
^ftM^Vb-y^f— x;n tt> mzK^^t^-oi^ 

*-r— x/l/*#2<D^JSK3O0;VWy3, 4, 5^ 
^*#2rtfctt^ ;Vl/-y3fcc0 
^Effitsm 1 <D)]/-^ y 1 3 , ^1 «PMffl/VW 
y4 t<D%-mB?%%i2(0)l<-*y 1 4, H2lfilMffi§ 

a. ^©^^t^x-x/i/i^ifii^rtfcjflA-rstt 

€f *fci&©®4<D;l/— ^y 1 6*^bT^S 0 
Ts Jgio;U-^y 1 3, ®2©;l/-^y 1 4, ^3cD 
;l/-^yi 5 it, ^n^tu^efcttttStifcAT-r 
;HIKM^^-^2 3, 2 4, 2 5t«Bim. i 
ft«SK^a-7 2 3, 2 4, 2 5 fcHU ^tl^tlSBfif 
S^ffijM^ffl^VV-y*fr-r;l/W^S«^i- 
^fctSjlW«fci6©*«ffl3*^#-2 7, 2 8, 2 9 

[0 0 13] Af-f;l/*f*2fcLTit SSgS^ar 

7°a tf y y&M'&fk y y-W^ ex;v«S^# 



(4) 

5 

Rrffl14tSffit?S6 D > <fc 9 #S I, < tt # 'J £ y?* 
£> 0 ?IT, #T-T;l/#tt2<Z>gS« N 2 0 0-6 0 
0mm, L< tt, 4 5 0~5 5 0mm, ft% 

it, 1. 0-5. 0mm, =fcf?£?3:L<«, 1. 15- 
4, 0mm, 0. 1-0. 4mm, <t9iSF«t 

<«, 0. 15-0. Z5mm?fe5, 
[0 0 14] ^LT, *t-x;V**2©»1 OtiU 

fcf^jMOlHH&fcl/raiHU #r-x;U 10 

fcJB«**ltV*o *6K, JfeflSSPl OS, XlllT 
fei6, 5feSH95«0(*}»fcs P t , Pt. i=r^, W, W^, 

Cools] #yey^ffl/vi/-y3, 
-y 4 , iMi«fflA/b-y 5 • JtMOTIftT? 20 

&*K ctifc/W— y3, 4, 5ti, HXIfeiSte 

^U^Dtfpy, xf-l/y-^Dtfl/yWgfcffc&H© 
at? y * U7 -1- #'JxfU>fl/7^U-h* HO ?K 

vxxf;K #y«fte-;K x^-uy-wattrx^w* 

S£ft, iISxfUy-Kit*x;^f^, #y«? 30 

jfofctcffi* tfc t * iMFtc sago* h uxfcim*.*^.]: 

Sic, SftJDa«l/ftttJ^*lWIte*s^ci:3tr5> «k 

;vi/-y3{ci±^T, iMKfcWBtf u\ /w-y 
3, 4, 5&, ^ti^no#»^*x--r;W*2(D 
niiffifc, mtfiR* (fll*.t& *c«fc0, 
£fttVSo *ftx ;W-y3, 4, 5 0F«i, *t- 40 
-rA>##2^1Ifc«ttSnfcllP3 3, 3 4, 3 5 

jcfctK ;v-^y i 3, i4, i so^n^tikjiML 

[0 0 16] /Vl"-y3, 4, 5©§tttt, HltC^T 

^ytfy^m^;v-y3^t<, mm 
mm?vi~-y 4 , 5 ti, sKytfy^ffl/viz-yi^/h* 
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4, 1 5*ffl<"r«Ci:^T?* , ^i/^y?*oT 

t*f--f-^wa©fi4n*#ww-e*s« mac 

attJfoWMfclUHWTfSSo £©£5^ ^ye 

m/vv-ymm : jfiLM^g^iz-y 1 o(oit=2~ 

2 0 : lgfik^cktW^tX, iDSSKft 
5~2 0: n?*0, Wfc, 10-2 0: 

a, % 1 ifesiffl*ffl/w-y©s«** 2 j&inaatfffl^ 

/iz-yoSaiJ: «?;*:#< UCfc J: <x 2£te, |g2M£ffl 
*fSA/l/~y<z>Si»;£8S l j(M(tlfi<Fffl/^-^©»BIJ: 
9** < l/Tt±^. *fc, /W— VZ, 4, 50^« 

[0017] mtmctt, /vi~>3, 4, 5©^:*^ 

HLTtt, mALItbZQPMtt&MWktf, 12-1 
7mm, §f3:L<« 1 5-1 6mmfS5, Sfc, 
y;^-yc0S5^, 1 8 0-3 0 0 mm, 
-ycDS^fi, 8-7 5mmSJSW#aT?3&<5, *fc. 

y©^fi«, 2 0 — 4 0m 1 tfj?Bl*l5*. * 
fc /hMfflO*I^c«, ;^-y3, 4, SO^t^i: 
LTtt, »»Lfefct©RlWK)^J«^ 4-1 2m 
m, ifJt<a4~10mmT*feio Sfc, ^-Ty/^1/ 
-y<DS2&, 6 0~2 0 0mm, PflWffl/Vl'-yOfi 

cdis^SB, l - 1 Om 1 5bW®-efcSo S mi 

^^ximziimmm^jv-y 4 , 5«, ^yey^s 
/VV-y 3 cfc Drew^o^w^t < 
cflD*^^ Bi^Hfo^^^ytfy^ffl/vi'-yiD 
*#<r*iifctej:t), ifliWtPi§ffl^^-yi;oPfr a i 

1 1 *> tc, #y t! y ^ffl^ vv- y otfflbK «t 

[00 18] *6(c, 2O0jft^Pl^ffl/VV-y4, 5 

Mij^ ^Oiflirf *V y TfrQIt&fflKltoti* 
c fc*«BfcfcBljhif*, *ytf y^ffl/^^-y©fWfttc 
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m~~^m^n-?vi~yt%^% 
[0019] MMffl^^-y^-^M 

ym>^~-y?>w&& t> i ~ s mmnaAt^c 
[0020] mzicmtm i omwrnrnmrn 

y 5 &v±mmfo(oT$miici£Ma 1 6 racist* 20 

£ltA2*i53&ifo#T-'7-;l'i 2t, IKife^f— ■ t)\>\ 
1 MX D^ife*r-x;l/ 1 2fflfc]fiift#j&litf «&ffo# 

Si 7 1 AIW7 8t, i<mwfam^\'~yt> ; r- : r 

[0021] *mm®smffi®mmmE 4 oizmtz 
0, jtAEsp^^ttx a? 

7°7 2fcC©SgffiJl?y^ftW!rr*fti6©*-*f 7 3£ 

[0022] axW7 8fcim ifo^^a^-f 7°<0 

AXJP7? £ < , JffS; L < StS AIPT*2& 0 , ftfc 
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&<Dmw*^?vyy<Dm%smzffi.mmj£? §hm 

WftTffc S #X©HEAP * OVjXMtBP t > a 

*£*fcffl#£*Jlittf 1 0, 000-60, ooo#gg 
Tv^^ 0 ^S£«M1»3S*li4:^T«> rtlioo-i 

0 0 0 Jim, J6F*L<ttl 0 0~3 0 0 /j.m, W5~ 
8 0fi.m, |!?*L<t4 1 0-6 0 (im, STL* 2 0-8 
0 %s ^ * L < » 3 0 - 6 0 %, SftfWBHI/OJLffitt 
0. 0 1—5 (im, SjF$U<(40. 0 1 - 1 ji mSS© 

tto t, ©7?a& -p T * J; v\ *xSEftffl«*»3[*ll©*f K t 
UTtt, ^U7"utfUX ^'Jxfl/X ^'Jfh77 

l < its sfcMiif #t-t?& f s b < Us * 
ifuy^^ nw&*rcizffiftmm-&i?fc£ warn* 

[0 0 2 3] J^jfiliJlfit^^-^7 4tt. 

AIM7 8fc^MStiT^0, JHiKtt, jiifc^ 

i©S4HSKtc^ «9 L i-7 i 7 4 £©3*? 
£-3 12A Sfc«^a-77 4tefe3^.^^f-3 1 

fcSttw*ft*©3*^*-7 6 tfKy-enr^*. n 

7 5 fc©:3*7#-3 2*\ SftA?$fa-7"7 5tt> 
[0 0 2 4] ?^C, tffa-77 4, 7 5©^-ftl 



(6) 



[0 0 2 5] ^SiC #%fl©lfofc*il&HBRS»4 0 

®, Wfcs AIW7 8, 7 5, j^lfil 

-y#f-r;V 1 v&mffl&KftM&Gffi&BI&r 

stfy7;y+;U7;l'*y„ xf-;V-fe;l/D— 7?y;l# 
ixf;^f^i * # 7 y U /UUxxx/iv^a-a* 

# U H E M A [#ytKD+'>xf;M^^ 10 

Pf#«*rr 5 7'D y ? $ ft tt ^ V 7 h RM^l* (W* 
tf, HEMA-X^>-HEMAWn7^«i^ 
f*s HEM A —MM A [W?r?'JWH 07 
D«/^#££tt, HEMA-LMA [97U/M:£7£ 

uwM Q^Dy^ &fi£(k p v p [tf y t?-;v e 

PUF>] -MMA^Dy^WI^ HEMA-M 
MA/ A A [7^U/14W ©'^ny^l^ *6fc 

c©7p y *2tS£#fc7 5yat&#f 

ffllftS, »SL<tis H EM A—Xf-Uy— H EM A 
07Py^rtl^ H EM A — MM A [pt^/Wt*7 
^UU-KI <07D>^«Mfts HEMA-MMA/ 
A A [7-J"J/H&] ©:7Uy*#M#f*42*W*L 

I**^ ^^7*-hSs I^PiJ FSx 7 30 

?i<tt«{c7 = / wmt% # y T-*jftfc l/c7» 
[0026] 'voj yisii, iflLKWB&weiBrK^jfiL^c 

h\ 7b7^^7^xtb\ ts;VA7;VxtH^H^7 
fl/rfcK&U ^7xX/l^£y^yyy7**-K 2, 
4 - h y yy^yyyy*- k #^#5^5 Kgtts? 
7xx;W^yv , YV> / 7*- k xb°yp;Vt: 

y, l, 4-7^^> ? ^-/yy7yyy ! ;vx-x;K # 

y x^l/y^y n-/yy^y y^/Vx-r^H^HS 

<kjh c £ k <t o > ±i a<9»i*«c«w 

hst* c: tare**. 

[0 0 2 7] 3Wc, ^B^OifliMMB!jM«S^€ffl* 
ft3*lfBMS8SflJffl)&S 5 0 *@ 3 &£X$m 4 £ffl^T#J 50 
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mt%o I«i5 0(t 3^;V-^yi 3, 14, 

s s t, xy-f^m 5 8 <d mm 5 5 < t 

- y 4 , 5 *&Mfc*SM5 J: tflKtt* *«jfc«ia.*ffl^ 

/i/- y <7>OT*1^Bt£ y # If * 

■pt ^3 «fc a tiijw^jfi)ti5isfl"yyi/-y»«^ 

sot. ^aits k A»iMJ£-by^5 2, MS-fey-y- 

5 3 (lfci?irtry-9-5 3, ifllfg^a-77 4*fc«7 5fc 

[0 0 2 8] C©WII5 0^ ±HBLfc«PI$ffl 

tt, B 3 J: HI 4 fc^T<fc -5 fc, Mttffi 5 5, 7 y y 
»RI§ffl^yy) 5 9, #>ey^ffl;^-yffiBffl 

w^e 0, 11 mm^m>w- ywahmtmn 6 

u m2«Rl#fflA;b-y|gijffl»#6 2, ^e-^ 
K5^/t5 4**bT^*. EE^^^yy" (/^v-y 
0?iUXliMl#y7 0 ) 59, #yiiy^ffl;VV-yWKiffl 
w^6 0, as 1 AMi^ffl/ywyisiijfflW^e 
K SB 2 «HHffl A;l/- y«fflM#^- 6 2 tc =fc 0 , 

tfy-j&m 8t>mMztiT^%<, sste. fw«#6o 

Ktt, ^i€*f-f;«fflfi-76 3*\ feimrft 

6fC, |ljfP^6 2EC», ^3tO*r-T^SMffl^a- 

-f;W)3W^2 7, 2 8, 2 9t<Qfflfcmx*?it 

6 6, 6 7, 6 8*^t)#^e>4aTV^ 0 

[0 0 2 9] tLT, *9W«5 5tts ^Hft5 1 £*3fct5 

0 , /t^KBlJWLT^y 3 ©Sf^ • © 
p^ r», Ttt*iiB , r«{:ttfT*#«o 

[0 0 3 0] "3*0. ^Si©te?fi^ 
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ft, mt, izmmmwhx^mm, o*tk 
skm t m\t % ft#>) Lx^%#mo t tmmMK £ 

If, &23imE£±IM, SiJlR^jfiijt^^^ 

[0031] tfyeym^v-ycM^sy^ 
tts? GWttTfc) *Wffi*satfffarefcs. ft* 

nfcft* owHTafHi^) £HB8fflteflrc ww-yfl 

tft\ ^/V-y^lt^a^^So £ft, /VP- 
0) ©R^W^feiOT^Pfti^T^I^fflLs 

fcjltiftJWK P ifc^gffi U c ycDiKMte 

(^wyrt«*BEttaRfc**«fc5teiiiWP«'6 o^ 

t>^Ttftfj£tlSo £ft, *yii^I;VWV3©* 30 

[0032] *6ic, MWf5 5tt, mm$^/w- 

9 fciW»# 6 1,62 *IXT<D £ -5 teWWr 5 0 MW» 
y4, sosoli-fWfist^ MIS 

'>ft<^u ^tti^<Dikmmm^~yh\ mmx. 

m fcft ? tv* <k -5 KftMPf So ftPlta-^tt 

feu j^opa^ttisfcft-sTv^i^tEiwwu sit 

r*WKs A;Wy4A\ B»$tflttu *oJg«tt«a 50 
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[0 0 3 3] Sft, 4 (is HfJ«§S 5 

$ijf##g 5 5 te 14, jfojfrfe >-9- 5 3 K i. K> tkmz skW. 
mftAti-ZnZo §WS§5 5 «, 5 6lc 

R^etifeP C P S^MA^X-f >y5Hc<fc i)A^?nfc 

fti 4: jftM-fe >"9" 5 3tc«fco $#02 nfeaaBwoffl** 

tti^mM^mLXs p c p s ^ 
nmm^yv, nmm.m^y^Emmx^^,o *~ 

^-te, ACt-^^ DC*-#-ftHvvf4re s t > <fc 
^Xr-yey^-^-^W-iiTfeSo fit, 

[0 0 3 4] *»ISiBE-te^5 2J:D*W9]«ti* 
AKiMEtts fHVHS)5 5KX**ti*. ftdWR5 5 a, 
x -< y 5 6 e> nfc * y e y ?m > vv~ y 

ti§iftff*#iiLr, BWt#>e>^fffcT i a b p 

■fe^t) **8?«, »#6 0, 6 1, 6 2 i:LT 

tts ^n ; fn^gi2t2'0£?>'ir^«-5, ^©2001 

fc OTfetiti <fc 5 ft ©T * 
[0 0 3 5] E£3§£#yytLTWu E£, 0>R^ 
M** ft tm * fcttBS I * J: ^ ft 

yu'y^-, Kffi#>^?a&*o g^i#5 7 Kit, $y 
*. ^ftME^y^-^iD^tti^tiftAiiiRE^/TS^ 
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P C P S £<fc3«»1g«M^9fc£tfSW*S*l-tV 

tO 0 3 6) SSfcx ^yf/^5 6fctt, UW-f 
IABP^-^yfs PCPSZ^-hT, 
PCPSitlA^yf, ,1-°yey^ffl^;V 

5 5 it, a^fcWSjTSTv-Ae 9£WLT^S 0 

1 J: DA#Sn*fo*H»#©M«s ffil-feytffci: 5 10 

S«3HW±©Sft i*ffiT) , IHWHk # 

y7\ mmt> \ t ^^%£<Dm*ma{srct%ic»n 
coo37] mc, *$m<om 2 <Dmmmmmm7 o ^ 

O^TpUTrSo cl<^^ffif'j©lfilfgl!fflil?l^Sg7 0 

WiM^WV^ytsf—T-^ l <DA)i-y3X D AitoH 20 
rtOTifcfllfcSSjfeP 1 6 t>mmt& J: 5 A? tis;i 
3t*r-x;H 2fc, Mi#r-r;M HM«fc 
f— f-;l/i 2Mc«£^jfe^s3£ifii¥jl7 1 fe, 
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(54) BALLOON CATHETER FOR INTRA-AORTA USE AND AUXILIARY CIRCULATING DEVICE 
FOR BLOOD 

(57)Abstract: 

PURPOSE: To make combination use of an EABP method and 
POPS method in particular and to maintain advantages of 
both by executing efficient auxiliary circulation of blood. 
CONSTITUTION: This auxiliary circulating device 40 for blood 
has a balloon catheter 1 for intra-aorta use, a blood removing 
catheter 1 1, a blood feed catheter 12 to be inserted so as to 
exist on the downstream side of the balloon catheter I, a 
blood feed means 71 for feeding the blood from the catheter 
1 1 side to the catheter 1 2 side and a controller 50 for the 
balloon catheter L The balloon catheter 1 has a balloon 3 for 
pumping, a first balloon 4 for blocking blood flow and a 
second balloon 5 for blocking blood flow. The controller 50 
has a function to alternately expand and shrink the balloons 
4, 5 for blocking blood flow. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[CtairnCs)] 

[Claim 1]A main artery internal use balloon catheter comprising: 
A catheter body. 

A balloon for pumping provided near the tip part of this catheter body. 

The 1st balloon for blood-flow inhibition that is provided in the end face side of a catheter body from 
this balloon for pumping and whose capacity is smaller than said balloon for pumping, 
this — it being provided in the end face side of a catheter body from the 1st balfoon for blood-flow 
inhibition, and with the 2nd balloon for blood-flow inhibition whose capacity is smaller than said 
balloon for pumping. Said balloon for pumping, the 1st lumen open for free passage, said 1st balloon 
for blood-flow inhibition and the 2nd lumen open for free passage, and said 2nd balloon for blood-flow 
inhibition and the 3rd lumen open for free passage. 

[Claim 2]The main artery internal use balloon catheter according to claim 1 whose outer diameter at 
the time of expansion is [ said 1st balloon for blood-flow inhibition, and said 2nd balloon for blood- 
flow inhibition ] larger than an outer diameter at the time of expansion of said balloon for pumping. 
[Claim 3]A main artery internal use balloon catheter of said claim 1 or claim 2. 
A blood removal catheter inserted into vena cava. 

A blood transfusion catheter inserted so that a blood inlet may be located in the downstream in a 

main artery from a balloon of said main artery internal use balloon catheter. 

A blood transfusion means which carries out the blood transfusion of the blood to the blood 

transfusion catheter side from the blood removal catheter side. 

A control device of said main artery internal use balloon catheter. 

Are the above the blood assisted circulation apparatus which it had, and said control device, While 
expanding and shrinking said two balloons for blood-flow inhibition by turns, it has a balloon control 
facility for blood-flow inhibition controlled as a balloon of another side is an expanding state at the 
time of a contraction start of one balloon. 

[Claim 4]Have an auxiliary circulation control device characterized by comprising the following, and 
this 2 ** balloon control facility for blood-flow inhibition parts, A blood auxiliary circulation control 
device being what controlled as a balloon of another side is an expanding state at the time of a 
contraction start of one balloon while expanding and shrinking two balloons for biood-flow inhibition 
by turns. 

A main artery internal use balloon catheter, 

A bloodHlow inhibition member which has a balloon for blood-flow inhibition which is inserted in the 
downstream in a main artery from this main artery interna! use balloon catheter, and in which two 
expansion and contraction are possible. 
A blood removal catheter inserted into vena cava. 

A blood transfusion catheter inserted so that a blood inlet may be located in the downstream in a 
main artery from a balloon of said blood-flow inhibition member, a blood transfusion means which 
carries out the blood transfusion of the blood to the blood transfusion catheter side from the blood 
removal catheter side, and said two balloon control facilities for blood-flow inhibition. 

[Claim 5]The blood assisted circulation apparatus according to claim 4 whose capacity at the time of 



expansion is [ said two balloons for blood-flow inhibition ] smaller than capacity at the time of 
expansion of said balloon for pumping, 

[Claim 6]The blood assisted circulation apparatus according to claim 4 or 5 whose outer diameter at 
the time of expansion is [ said two balloons for blood-flow inhibition ] larger than an outer diameter at 
the time of expansion of said balloon for pumping. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention is inserted into the main artery of a human body, and relates to 
the main artery internal use balloon catheter and blood assisted circulation apparatus which are used 
in order to assist work of the heart, 
[0002] 

[Description of the Prior Art]Conventtona!ly, as blood assisted circulation, there are a method of 
using a condition pulse bypass, a method of using an assisted artificial heart, the balloon pumping 
method in a main artery (the IABP method), etc. And although the method of using an assisted 
artificial heart has the highest blood stream auxiliary effect, there is the necessity for a thoracotomy, 
the burden to a patient is also heavy, and operation is still more complicated. Although the IABP 
method was easy to operate, the main effects were in expansion of the balloon inserted into the main 
artery, and assistance of the blood pressure by contraction, there were also few blood streams which 
can increase and it was low. [ of the auxiliary circulation effect ] 

[0003]And as a condition pulse bypassing method, the endermic cardiopulmonary bypass called the 
PCPS method is performed increasingly. Although the auxiliary circulation effect is low compared with 
an assisted artificial heart, this PCPS method does not have the necessity for a thoracotomy, and 
there are also few burdens given to this point patient, and it has the auxiliary circulation effect still 
higher than the IABP method. And in the blood assisted circulation apparatus used for the PCPS 
method, it has at least the blood removal side blood tube which attached at the tip the blood removal 
side catheter with which it is inserted from a femoral vein and a tip is detained in a right atrium, the 
blood pump, the artificial lung, and the blood transfusion side blood tube. As a blood pump, a 
constant-pressure pump (for example, centrifugal pump) or a roller pump is used. And using together 
the IABP method and the condition pulse bypassing method which were mentioned above has been 
examined by performing blood auxiliary circulation at higher efficiency. 
[0004] 

[Problem(s) to be Solved by the Invention]According to the IABP method, a balloon raises mitigation 
of the afterload (resistance at the time of the blood ejection), and aortic pressure expansion and by 
making it contract synchronizing with a heartbeat, and it has the effect that a coronary blood flow 
can be increased. According to the PCPS method, it has an effect of mitigation of the preload 
(blood-flow pressure which returns to the heart), and maintenance (increase) of an extracorporeal 
circulation blood stream. However, there are also problems, like that the afterload increases and 
management is difficult On the contrary, in the IABP method, there are not many amounts of blood 
circulation which can increase as mentioned above, and they do not have an effect of mitigation of 
the preload. Then, this invention person examined using the IABP method and the PCPS method 
together. When using both together, it thought that the **** effect or a synergistic effect was 
acquired, but there was a problem from the following points conversely. A problem is considered that 
unphysiologic hemodynamics when both are used together is involving, 

[0005]Generally by the PCPS method, blood transfusion is carried out to antidromic nature via a 
femoral artery. That is, it collides with the blood flow by which the ejection was carried out from the 
incompetence heart near the breast abdominal aorta. Therefore, when there were many condition 
pulse by-pass rates by the PCPS method and an IABP balloon contracts, the blood flow in a thorax 
main artery may go back, and the contractile unloading effect (the systolic unloading effect, the 



afterload reduction effect) by the IABP method decreases. When a balloon expands, since the 
resistance to the blood transfusion of the POPS method becomes large, blood volume decreases. 
Simultaneously, the preload to the insufficient heart will also increase and it results in increasing 
myocardial oxygen consumption. For this reason, the state of maintaining the biood circulation of the 
whole body, and excusing him from the insufficient heart, and aiming at recovery of a cardiac function 
has a high possibility of being in the state where the advantage of the IABP method and the POPS 
method was offset rather instead of a not necessarily good state, from a viewpoint of ******** and 
heart protection. 

[0006]Then, the purpose of this invention is the blood assisted circulation apparatus which can 
perform more efficient blood auxiliary circulation to provide, and specifically, The main artery internal 
use balloon catheter and blood assisted circulation apparatus which used the [ABP method and the 
PCPS method together, maintained both advantage, and canceled the above problems are provided. 
[0007] 

[Means for Solving the Problem]A balloon for pumping in which what attains the above-mentioned 
purpose was provided near the tip part of a catheter body and this catheter body, The 1st balloon for 
blood-flow inhibition that is provided in the end face side of a catheter body from this balloon for 
pumping and whose capacity is smaller than said balloon for pumping, this — it being provided in the 
end face side of a catheter body from the 1st balloon for blood-flow inhibition, and with the 2nd 
balloon for blood-flow inhibition whose capacity is smaller than said balloon for pumping. It is a main 
artery interna! use balloon catheter which has said balloon for pumping, the 1st lumen open for free 
passage, said 1st balloon for blood-flow inhibition and the 2nd lumen open for free passage, and said 
2nd balloon for blood-flow inhibition and the 3rd lumen open for free passage. And as for said 1st 
balloon for blood-flow inhibition, and said 2nd balloon for blood-flow inhibition, it is preferred that an 
outer diameter at the time of expansion is larger than an outer diameter at the time of expansion of 
said balloon for pumping. 

[0008]What attains the above-mentioned purpose The above-mentioned main artery internal use 
balloon catheter, A blood removal catheter inserted into vena cava, and a blood transfusion catheter 
inserted so that a blood inlet may be located in the downstream in a main artery from a balloon of 
said main artery internal use balloon catheter, From the blood removal catheter side, are a blood 
transfusion means which carries out the blood transfusion of the blood to the blood transfusion 
catheter side, and a control device of said main artery internal use balloon catheter a blood assisted 
circulation apparatus which it has, and said control device, While expanding and shrinking said two 
balloons for blood-flow inhibition by turns, it is a blood assisted circulation apparatus which has a 
balloon control facility for blood-flow inhibition controlled as a balloon of another side is an expanding 
state on the other hand at the time of a contraction start of a balloon, 

[0009]What attains the above-mentioned purpose A main artery internal use balloon catheter, A 
blood-flow inhibition member which has a balloon for bloodHlow inhibition which is inserted in the 
downstream in a main artery from this main artery internal use balloon catheter, and in which two 
expansion and contraction are possible, A blood removal catheter inserted into vena cava, and a 
blood transfusion catheter inserted so that a blood inlet may be located in the downstream in a main 
artery from a balloon of said blood-flow inhibition member, A blood transfusion means which carries 
out the blood transfusion of the blood to the blood transfusion catheter side from the blood removal 
catheter side, Have an auxiliary circulation control device which has said two balloon control facilities 
for blood-flow inhibition, and this 2 balloon control facility for biood-flow inhibition parts, While 
expanding and shrinking two balloons for blood-flow inhibition by turns, it is a blood auxiliary 
circulation control device which is what is controlled as a balloon of another side is an expanding 
state at the time of a contraction start of one balloon. 

[0010]And as for said two balloons for blood-flow inhibition, it is preferred that capacity at the time 
of expansion is smaller than capacity at the time of expansion of said balloon for pumping. As for said 
two balloons for blood-flow inhibition, it is preferred that an outer diameter at the time of expansion 
is larger than an outer diameter at the time of expansion of said balloon for pumping. 
[0011]Then, a main artery internal use balloon catheter of this invention is explained using an 
example shown in a drawing. The main artery balloon catheter 1 of this example, The catheter body 2, 
the balloon 3 for pumping which is the 1st balloon, the balloon 4 (balloon 4 for the 1st blood-flow 
inhibition) for blood-flow inhibition which is the 2nd balloon, It is constituted by the balloon 5 (balloon 



5 for the 2nd blood-flow inhibition) for blood-flow inhibition, the hub 6, and the connection tubes 23, 
24, and 25 which are the 3rd balloon. 

[0012][f it explains concretely, the main artery balloon catheter 1 of an example shown in drawing 1. 
As shown also in drawing 2, have the three balloons 3, 4, and 5 on a periphery of the catheter body 2, 
and in the catheter body 2, It has the balloon 3, the 1st lumen 13 open for free passage, the balloon 4 
for the 1st blood-flow inhibition and the 2nd lumen 14 open for free passage, and the balloon 5 for 
the 2nd blood-flow inhibition and the 3rd lumen 15 open for free passage. As shown in drawing 2, the 
catheter body 2 has the 4th lumen 16 for measuring aortic pressure in order to insert a guide wire, 
when inserting the catheter 1 in the center section into a blood vessel. And the 1st lumen 13, the 
2nd lumen 14, and the 3rd lumen 15 are open for free passage with the catheter side connection 
tubes 23, 24, and 25 connected to the hub 6, respectively. The connectors 27, 28, and 29 for 
connection for connecting with the main artery internal use balloon catheter control device side 
connection tube mentioned later, respectively are formed in the connection tubes 23, 24, and 25. 
[0013]What has a certain amount of flexibility as the catheter body 2 is preferred, for example, 
polyoiefine (for example, polyethylene and polypropylene.) Ethylene propylene rubber, an ethylene™ 
vinylacetate copolymer, etc., Thermoplastics, such as polyvinyl chloride, polyimide, and polyurethane, 
a polyamide elastomer, silicone rubber, latex rubber, etc. can be used, and it is the desirable above- 
mentioned thermoplastics, and is polyurethane more preferably. And as for the length of the catheter 
body 2, 1.15-4, 0 mm, and thickness of 450-550 mm and an outer diameter are 0.15-0,25 mm 0.1-0.4 
mm 1.0-5.0 mm more preferably 200-600 mm. 

[0014]And the tip 10 of the catheter body 2 is formed in order to function as a flare portion of the 
catheter 1, and not to do damage to a blood vessel wall while a tip part of the catheter 1 inserts into 
a btood vessel For this reason, the tip part 10 of the catheter body 2 is formed in the shape of an 
artillery shell, and a curved surface which became hemispherical. As for the tip part 10, it is preferred 
that a position can be easily checked under radioscopy. For this reason, burial of a metallic member 
formed in an inside of a tip part with Pt, a Pt alloy, W, W alloy, Ag, an Ag alloy, etc. or mixing of metal 
powder may be performed. 

[001 5] Ex pan si on and contraction are possible for the balloon 3 for pumping, the balloon 4 for blood- 
flow inhibition, and the balloon 5 for blood-flow inhibition, and at the time of contraction, these 
balloons 3, 4, and 5 are constituted so that it can be in the state where it was stuck or folded up by 
periphery of a catheter body. What has the hardness of a grade which can control remarkable volume 
fluctuation by a certain amount of plasticity, driving fluid pressure, or blood pressure as construction 
material of the balloons 3, 4, and 5 is preferred, For example, polyolefines, such as polyethylene, 
polypropylene, and ethylene propylene rubber, Thermoplastics, such as polyester, such as 
polyethylene terephthalate, polyvinyl chloride, an ethylene-vinylacetate copolymer, a constructed 
type ethylene-vinylacetate copolymer of a bridge, and polyurethane, a polyamide elastomer, silicone 
rubber, latex rubber, etc. can be used. What has larger compliance is preferred from the state where 
it contracted attaining to a long time so that overstress may not be added to a blood vessel, when a 
balloon expands and it sticks to a blood vessel as construction material of a balloon for inhibition. 
That is, compared with the balloon 3, a flexible material is preferred. As for the balloons 3, 4, and 5, 
each both ends are being fixed to a peripheral face of the catheter body 2 by adhesion (for example, 
thermal melting arrival), for example. By the openings 33, 34, and 35 by which an inside of the 
balloons 3, 4, and 5 was provided in an outside surface of the catheter body 2, it is open for free 
passage with each of the lumens 13, 14, and 15, and a fluid for expansion can flow into an inside of 
the balloons 3, 4, and 5. 

[0016]In an example which shows drawing 1 capacity of the balloons 3, 4, and 5, the balloon 3 for 
pumping is large and the balloons 4 and 5 for blood-flow inhibition are formed smaller than a balloon 
for pumping. By doing in this way, **** of driving fluid at the time of performing expansion and 
contraction of a balloon for inhibition is easy, and the balloons 4 and 5 for inhibition and the lumens 
14 and 15 open for free passage can be made thin, and even if it is a multilocular balloon, an increase 
in a catheter outer diameter can be controlled. Sufficient auxiliary circulation can be performed 
without enlarging total capacity of a balloon too much. Since a touch area of a balloon for inhibition 
and a blood vessel can also be made small, there is also little stress to a blood vessel and branching 
vascular occlusion can also control it. Thus, when enlarging capacity of a balloon for pumping, more 
preferably, it is 5-20:1 and 10-20:1 are preferred [ a thing of one balloon for balloon capacity:blood- 



flow inhibition for pumping to consider as about capacity =2-20:1 is preferred, and ] especially. 
Capacity of two balloons for blood-flow inhibition may also make capacity of a balloon for the 1st 
blood-flow inhibition larger than capacity of a balloon for the 2nd blood-flow inhibition, and may make 
capacity of a balloon for the 2nd blood-flow inhibition conversely larger than capacity of a balloon for 
the 1st blood-flow inhibition, for example. All of capacity of the balloons 3, 4, and 5 may be the same, 
[0017]Specifical!y as a size of the balloons 3, 4, and 5, an outer diameter of a cylinder part when it 
expands is 15-16 mm preferably 12-17 mm. As for the length of a main balloon, about 8-75 mm is 
preferred for the length of 180-300 mm and a balloon for inhibition. 20-40 ml is preferred for the total 
capacity of a balloon. An outer diameter of a cylinder part when it expands as a size of the balloons 
3, 4, and 5 in for children is 4-10 mm preferably 4-12 mm. As for the length of a main balloon, about 
3-50 mm is preferred for the length of 60-200 mm and a balloon for inhibition, 1-10 ml is preferred 
for the total capacity of a balloon. As for the balloons 4 and 5 for the 1st and 2nd blood-flow 
inhibition, an outer diameter at the time of expansion is greatly formed from the balloon 3 for 
pumping. Thus, by making an outer diameter at the time of expansion larger than a balloon for 
pumping, While checking that give resistance to blood which flows through a crevice between a blood 
vessel and a balloon for inhibition, and blood from the blood transfusion catheter side mentioned later 
flows into the tip side of a balloon catheter, it can also be controlled that blood by operation of a 
balloon for pumping flows into the end face side of a blood transfusion catheter, A balloon for 
inhibition may not be stuck to a blood vessel, and when excessive imbalance arises in this case in 
pressure balancing of a circuit in an upper extremity lateral body, and a circuit in a membrum-inferius 
lateral body or a pressure of an upper extremity rises too much by recovery of the heart, circulation 
of blood is permitted from a crevice between a balloon for inhibition, and a blood vessel. 
[0018]As for the two balloons 4 and 5 for blood-flow inhibition, it is preferred that it sticks to a blood 
vessel wall at the time of expansion, and a blood vessel can be blockaded. By doing in this way, it can 
also be prevented certainly that can prevent certainly that blood from the blood transfusion catheter 
side flows into the tip side of a balloon catheter, and blood by operation of a balloon for pumping 
flows through it into the end face side of a blood transfusion catheter. And in this catheter, since it 
has the two balloons 4 and 5 for blood-flow inhibition, The same btood vessel wall can be prevented 
from always sticking with a balloon by expanding and shrinking two balloons by turns also as what 
blockades a blood vessel for these substantially as mentioned above at the time of expansion. For 
this reason, even if a blood vessel which branches from a main artery is in the neighborhood in which 
superfluous stress's starting a blood vessel and a balloon for blood-flow inhibition are located, it is 
not always blockaded. 

[001 9]Movement of a main artery internal use balloon catheter can be controlled by controlling as a 
balloon for blood-flow inhibition of another side is an expanding state at least at the time of one 
contraction start of a balloon for blood-flow inhibition. Although an outer diameter at the time of 
expansion of a balloon for inhibition is different according to a patient's physique used and it is not 
uniform, it is preferred that it is larger than an outer diameter of a balloon for pumping about 1-5 mm. 

[0020]Next, the 1st blood assisted circulation apparatus 40 shown in drawing 3 is explained. The main 
artery internal use balloon catheter 1 mentioned above as this blood assisted circulation apparatus 
was shown in drawing 3 , The blood removal catheter 11 inserted into vena cava, and the bfood 
transfusion catheter 12 inserted so that the blood inlet 16 may be located in the downstream in a 
main artery from the balloon 5 for the 2nd blood-flow inhibition of the main artery internal use balloon 
catheter 1, It has the blood transfusion means 71 which carries out the blood transfusion of the blood 
to the blood transfusion catheter 12 side from the blood removal catheter 11 side, the artificial lung 
78, and the control device 50 of a main artery internal use balloon catheter. And as shown in drawjng 
7_mentioned later, a patient's blood-flow gestait, It is classified before and after the balloons 4 and 5 
for blood-flow inhibition of the main artery internal use balloon catheter 1, and the upstream, It 
becomes a blood circulation way in an upper extremity lateral body by heartbeat bleeding assisted by 
a balloon for pumping, the downstream serves as a blood circulation way in a membrum-inferius 
lateral body by a blood flow assisted by the above-mentioned blood transfusion means, and both are 
classified. That is, auxiliary circulation according [ the upper extremity side ] to the IABP method will 
be carried out, and, as for the membrum-inferius side, auxiliary circulation by blood transfusion 
catheter, blood removal catheter, blood transfusion means, and the POPS method that comprises an 



artificial lung will be carried out. 

[0021] As a blood transfusion means 71 to use it for the blood assisted circulation apparatus 40 of 
this invention, a constant-pressure pump means, a roller pump, a peri SUTARURIKKU pump, etc. can 
be used. Preferably, it is a constant-pressure pump means and a constant-pressure pump sends a 
fluid by a fixed pressure. As a constant-pressure pump means, it consists of a motor for making a 
constant-pressure pump and this constant-pressure pump drive, and a centrifugal pump, a turbine 
pump, a screw pump, etc. can be used for a constant-pressure pump. And the blood transfusion 
means 71 is constituted from a device of an example shown in drawing 3 and drawing 4 by the motor 
73 for driving the constant-pressure pump 72 and this constant-pressure pump, 
[0022]As the artificial lung 78, what type of artificial lung may be sufficient, and preferably, it is 
extracorporeal membrane oxygenator and a hollow fiber membrane type artificial lung especially 
preferably, A hollow fiber for gas exchanges which is the member for blood processings inserted into 
housing and housing as a hollow fiber membrane type artificial lung, both ends of a bundles hollow 
fiber — both ends of housing — liquid — with a septum fixed densely. Input and an effluence-of-gas 
mouth of gas which are the fluids for blood processings which are open for free passage to space 
(oxygen room) which is provided near the both ends of housing, respectively and is formed of an 
outside surface of a hollow fiber which is a member for blood processings, an inner surface of 
housing, and a septum, What has a blood outflow port which has a blood inflow port and a blood tap 
hole which have the blood inflow mouth attached to both ends of housing, respectively can use it 
conveniently. As a hollow fiber bundle stored in housing of a tube-like object, what bundled about 
10,000-60,000 is used, as a hollow fiber for gas exchanges, it is a porous membrane and a hollow fiber 
for gas exchanges has the micropore of a large number to penetrate. As a hollow fiber for gas 
exchanges, preferably 100-1000 micrometers in inside diameter 100-300 micrometers, As for an 
aperture of 30 to 60%, and micropore, 0.01-5 micrometers of about 0.01-1 -micrometer things are 
used [ thickness of 5-80 micrometers / 10-60 micrometers and 20 to 80% of void content ] suitably 
preferably. It may be a thing of the shape not only of a hollow fiber but a flat film. As construction 
material of a hollow fiber for gas exchanges, polypropylene, polyethylene, Can use polymer materials, 
such as polytetrafluoroethylene, polysutfone, polyacrylonitrile, and cellulose acetate, and preferably, It 
is hydrophobic polymers, and especially preferably, it is polyolefin system resin, and more preferably, 
it is polypropylene and polypropylene in which micropore was made to form by the extending method 
or a phase separation method is desirable. 

[0023]The blood removal side blood tube 74 equips the tip side with the blood removal catheter 11, 
and the other end is connected to the constant-pressure pump 72. The back end of the blood 
transfusion side blood tube 75 is connected to the artificial lung 78, and the blood transfusion 
catheter 12 is attached at a tip. And the connector 76 for the connector 31 with the blood tube 74 to 
connect also with the blood tube 74 with the connector 31 again is formed in a base end of the blood 
removal catheter 1 1. Similarly, the connector 77 for the connector 32 with the blood tube 75 to 
connect also with the blood tube 75 with the connector 32 again is formed also in a base end of the 
blood transfusion catheter 12. As the blood removal catheter 11, the blood transfusion catheter 12, 
the blood removal side blood tube 74, and the blood transfusion side blood tube 75, flexible synthetic 
resin tube manufacturing which has the transparency of vinyl chloride resin, silicone rubber, etc., for 
example can use it conveniently. 

[0024]A flow instrument may be attached to either of the blood tubes 74 and 75. When a constant- 
pressure pump, especially a centrifugal pump are used, this is difficult to check a flow from number of 
rotations of a pump, and providing for a flow check is preferred. What can measure a flow of blood 
which flows through an inside of a blood transfusion pipe as a flow instrument without carrying out 
direct contact to blood is preferred, for example, an ultrasonic flowmeter, electromagnetic flowmeter, 
etc. are used suitably. 

[0025]As for the blood assisted circulation apparatus 40 of this invention, it is preferred that blood 
circulation is made, without using an anticoagulant. For this reason, it is preferred a blood contacting 
surface in a blood auxiliary circulation circuit and to fix an anti-thrombogenic material to a blood 
contacting surface of the artificial lung 78, the blood tubes 74 and 75, the blood transfusion catheter 
11, the blood removal catheter 12, and the main artery internal use balloon catheter 1 especially, As 
an anti-thrombogenic material, heparin, a poly alkyl sulfone, ethyl cellulose, An acrylic ester system 
polymer, a methacrylic acid ester system polymer. (For example, poly HEMA [poly hydroxy ethyl 



methacrylate]), A block or a graft copolymer which has both a hydrophobic segment and a hydrophilic 
segment for example, a block copolymer of the HEMA-styrene HEMA and a block copolymer of 
HEMA-MMA [methylmetaacrylatel A block copolymer of HEMA-LMA [lauryi methacrylate], A block 
copolymer of PVP [polyvinylpyrrolidone]-^ MA, a block copolymer of HEMA-MMA/AA [acrylic acid], 
blend polymer that mixed polymer which has an amino group in this block copolymer, fluorine- 
containing resin, etc. can be used further. Preferably, a block copolymer of the HEMA-styrene HEMA, 
a block copolymer of HEMA-MMA [methylmetaacrylatel a block copolymer of HEMA-MMA/AA 
[acrylic acid], etc. are preferred. And after covering hydrophilic resin except the above-mentioned 
heparin to a blood contacting surface, it is preferred to fix heparin on it further. In this case, in order 
to fix heparin to the surface of this hydrophilic resin. Hydrophilic resin A hydroxyl group, an amino 
group, a carboxyl group, an epoxy group, an isocyanate group, It is preferred to have an epoxy group, 
a thiocyanate group, an acid chloride group, an aldehyde group, or the carbon-carbon double bonds, 
or to have a basts convertible into these bases easily. It is using for the above-mentioned hydrophilic 
resin especially blend polymer which mixed polymer which has an amino group preferably, and 
polyamine, especially PEI [polyethyneimine] are preferred as polymer which has an amino group. 
[0026]After heparin immobilization covers the above-mentioned hydrophilic resin to a blood 
contacting surface of a blood auxiliary circulation circuit, A glutaraldehyde after contacting heparin 
solution on the surface, Aldehyde, such as terephthalaldehyde and formaldehyde, diphenylmethane 
diisocyanate, Z,4-to!ylene diisocyanate, carbodiimide denaturation diphenylmethane diisocyanate, By 
making fixing agents, such as epichlorohydrin, 1,4-butanediol diglycidyl ether, and polyethylene glycol 
diglycidyl ether, contact, a covalent bond can be carried out to the above-mentioned hydrophilic 
resin, and it can fix to it. 

[0027]Next, the auxiliary circulation control device 50 used for a blood assisted circulation apparatus 
of this invention is explained using drawing 3 and drawing 4. The pump means 58 to which the control 
device 50 can circulate a fluid independently in the three lumens 13, 14, and 15, Having the controller 
55 of the pump means 58 at least, this controller 55 has further the balloon function for blood-flow 
inhibition to expand and shrink the two balloons 4 and 5 for blood-flow inhibition by turns. It is 
preferred to have a balloon control facility for blood-flow inhibition to control as a balloon of another 
side is an expanding state at the time of a contraction start of one balloon for blood-flow inhibition. 
And at the time of use, the electrocardiograph 51, the aortic pressure sensor 52, and the flow rate 
sensor 53 (attached to the bloodstream sensor 53 and the blood tube 74 or 75) are connected to the 
control device 50. These whole may be considered to be control devices, 

[0028]This control device 50 has various functions besides a control facility of the above-mentioned 
balloon for blood-flow inhibition, and is a blood auxiliary circulation control device. As shown in 
drawing 3 and drawing 4, this control device 50 T It has the controller 55, the switch panel 56, the 
display for indication 57, the pressure generating pump (pump for balloon expansion contraction) 59, 
the control valve 60 for a balloon drive for pumping, the control valve 61 for a balloon drive for the 
1st blood-flow inhibition, the control valve 62 for a balloon drive for the 2nd blood-flow inhibition, and 
Motor Driver 54. The pump means 58 is constituted by the pressure generating pump (pump for 
balloon expansion contraction) 59, the control valve 60 for a balloon drive for pumping, the control 
valve 61 for a balloon drive for the 1st blood-flow inhibition, and the control valve 62 for a balloon 
drive for the 2nd blood-flow inhibition, To the control valve 60, the 1st tube 63 for catheter 
connection to the control valve 61. The 3rd tube 65 for catheter connection is further connected to 
the control valve 62 for the 2nd tube 64 for catheter connection, and the connectors 66, 67, and 68 
for connection with the connectors 27, 28, and 29 of a catheter are attached to these tubes. 
[0029]And the controller 55 controls expansion of the balloon 3 and contraction timing by sending a 
computed signal to the control valve 60 T and performing opening and a blockade of a control valve 
based on electrocardiographic complex outputted from the electrocardiograph 51. That is, it has the 
function to make expansion and contraction of the balloon 3 for pumping perform synchronizing with 
a heartbeat. Specifically, an P wave, an R wave, and a T wave can be checked from 
electrocardiographic complex which is electric analysis of a heartbeat inputted from the 
electrocardiograph 51. However, it is an R wave with the highest electrical output which can be taken 
out easily electrically. And an aortic valve opens a motion of the heart and a relation of each above- 
mentioned wave wide near an P wave, and it is said that an aortic valve blockades near a T wave. 
That is, a blood style in the heart starts near an P wave, finishes near a T wave, and is in the state 



where blood does not flow, from a T wave to an P wave. An R wave falls behind P group and is 
generated. 

[0030]That is, since most coronary blood flows flow into diastole of the heart, if aortic pressure is 
increased when an aortic valve blockades, it can send blood to a coronary artery certainly, A state 
which an aortic valve has opened wide, i.e., left ventricle, contracts conversely, and if it is made not 
to send blood by auxiliary circulation in the state where the ejection of the blood flow is carried out 
(in order to distinguish from blood which is flowing back from a vein to the heart), a burden will not be 
applied to left ventricle. And if a balloon of the balloon catheter 1 in a main artery is expanded while 
an aortic valve blockades, further, a diastolic blood pressure can be gone up and biood can be sent to 
a coronary artery. If a balloon is conversely shrunk when it is in a state which an aortic valve has 
opened wide, i.e., a state in which a blood flow is carrying out the ejection by the heart, a work load 
for the heart to carry out the ejection of the blood is mitigable. 

[0031] Although expansion timing of a balloon for pumping may detect a T wave and it may be 
outputted, since detection of an R wave is the trustworthiest, it is preferred to compute a T wave 
(false T wave) based on an R wave as mentioned above. Since an interval from an R wave to a T 
wave seldom changes also with change of a heart rate, specifically, By outputting a signal (false T 
wave signal) which was [ predetermined time ] late for R wave detection as an expansion start signal 
(signal which operates the control valve 60 so that inside of a balloon may be in a positive pressure 
state), a balloon can be mostly expanded according to a blockade of an aortic valve. Contraction 
timing of a balloon computes average value from generating time and an interval of an R wave of a 
predetermined number (for example, always 5 latest times), Always compute a generation cycle of an 
R wave and from generating timing of the calculated cycle and false T wave (opening signal), A false 
P wave which was moderately late for a false T wave is computed, and it is constituted so that this 
may be outputted as a contraction start signal (signal which operates the control valve 60 so that 
inside of a balloon may be in a negative pressure state) of a balloon. That is, this block signal is 
mostly outputted to compensate for opening of an aortic valve. Expansion of the balloon 3 for 
pumping of several same line trap **** as a heart rate is also good, for example, whenever a false T 
wave signal is inputted 1 to 8 times, it may be made to expand it once several times, for example. 
[0032]The controller 55 has a balloon control facility for blood-flow inhibition. The pump 59 and the 
control valves 61 and 62 are controlled by this control facility as follows. The controller 55 is a cycle 
longer (to timing which is got blocked and is different from expansion timing of a balloon for pumping) 
than expansion / contraction cycle of a balloon for pumping, and makes mutual expansion and 
contraction of the two balloons 4 and 5 for blood-flow inhibition repeat regardless of expansion timing 
of a balloon for pumping. As an expansion / contraction cycle of the balloons 4 and 5 for blood-flow 
inhibition, about 300 seconds is suitable for a heartbeat at the shortest at a synchronization - the 
longest At least, one of balloons for blood-flow inhibition controls as it is an expanding state. The 
balloon 4 for blood-flow inhibition expands, and specifically [ while ] Specified time elapse of after, 
Before starting contraction, the balloon 5 for blood-flow inhibition of another side starts expansion, 
And before it controls as it is an expanding state, and the balloon 5 expands and starts contraction 
after specified time elapse in a similar manner, it controls as the balloon 4 starts expansion and has 
become an expanding state, and mutual expansion and contraction, and one of always is an expanding 
state. 

[0033]Motor Driver 54 rotates the pumping motor 73 based on a signal made to output from the 
controller 55. It is transmitted to the centrifugal pump 72, a rotor in a centrifugal pump rotates, and 
rotation of this motor 73 carries out the biood transfusion of the blood to the blood transfusion 
catheter side from the blood removal catheter side. A blood-flow value detected by the bloodstream 
sensor 53 is inputted into the controller 55, The controller 55 may be provided with a function which 
outputs a rotation signal of a pumping motor to the motor driver 54 from a flow inputted by PCPS 
flow input switch formed in the switch panel 56, and an operation value calculated in consideration of 
a flow detection signal detected by the bloodstream sensor 53. If it does in this way, in consideration 
of a blood stream detected by the blood flow meter 53, the automatic control of the auxiliary 
circulating load by PCPS can be carried out. As a bloodstream sensor, an ultrasonic flow sensor, an 
electromagnetism flow rate sensor, etc. can be used. Although any may be sufficient as an AC motor, 
a DC motor, etc., an adjustable speed motor is preferred for a motor. What has easy control of a flow 
is preferred, for example, a stepping motor which is an AC motor is preferred. And although a motor 



driver is different by a motor used T it can output voltage, current, and a pulse to variable. If a motor is 
a stepping motor, specifically as a motor driver, what can output an inner pulse number to variable at 
the time of predetermined will be used. 

[0034]Aortic pressure detected from the aortic pressure sensor 52 is inputted into the controller 55. 
The controller 55 may be provided with a function to adjust balloon expansion pressure for pumping 
suitably, from an operation value calculated in consideration of aortic pressure detected as a 
pressure value inputted by balloon expansion pressure power input switch for pumping formed in the 
switch panel 56. If it does in this way, in consideration of blood pressure detected by a main artery 
sensor, auxiliary circulation by [ABP can be performed with optimal pumping pressure. As an aortic 
pressure sensor, a semiconductor pressure sensor (for example, spread type semiconductor pressure 
sensor) can be used. As the control valves 60 T 61, and 62, it has two electromagnetic valves in an 
inside, respectively, and what can change a pressure from a pressure generating pump to positive 
pressure and negative pressure by the operation of the two electromagnetic valves is used, As long 
as it can change a pressure from a pressure generating pump to positive pressure and negative 
pressure at least in addition to such a thing, what kind of thing may be used. 

[0035]As a pressure generating pump, if it seems that regurgitation of a pressure, for example, a gas, 
or a fluid or suction can be performed, a publicly known thing can be used. For example, they are an 
air compressor and a vacuum pump. A balloon working pressure indicator for pumping, a balloon 
working pressure indicator for blood-flow inhibition, a flow indicator detected by a flow rate sensor, 
an aortic pressure indicator detected by an aortic pressure sensor, an auxiliary circulating load 
indicator by PCP3 T etc, are provided in the display for indication 57. 

[0036]An electric power switch, an IABP start switch, a POPS start switch, a PCPS flow input 
switch, a balloon expansion pressure power input switch for pumping, a balloon expansion pressure 
power input switch for blood-flow inhibition, etc, are formed in the switch panel 56. The control 
device 55 has the alarm 69 which carries out singing at the time of abnormalities. Abnormalities of 
electrocardiographic complex into which this alarm is inputted by the controller 55 from the 
electrocardiograph 51, for example, Singing is carried out when abnormalities, such as change (for 
example, rapid fail) more than tolerance level of a flow detected by a flow rate sensor, change (for 
example, rapid fall) more than tolerance level of aortic pressure detected by an aortic pressure 
sensor, a controller, a pump, a control valve, and a driver, are detected. 

[0037]Next, the 2nd assisted circulation apparatus 70 of this invention is explained. As shown in 
drawing 5, the blood assisted circulation apparatus 70 of this example The main artery internal use 
balloon catheter 1, The blood removal catheter 11 inserted into vena cava, and the blood transfusion 
catheter 12 inserted so that the blood inlet 16 may be located in the downstream in a main artery 
from the balloon 3 of the main artery internal use balloon catheter 1, The blood transfusion means 71 
which carries out the blood transfusion of the blood to the blood transfusion catheter 12 side from 
the blood removal catheter 1 1 side, The blood-flow inhibition member 30 which has the balloons 4 
and 5 for blood-flow inhibition which are located between the balloon 3 of the main artery internal 
use balloon catheter 1, and the blood inlet 16 of the biood transfusion catheter 12, and in which two 
expansion and contraction are possible. It has the balloon control device 50 for blood-flow inhibition 
which controls the balloon 3 and the two balloons 4 and 5 of the blood-flow inhibition member 30. 
[0038]A difference with this blood assisted circulation apparatus 70 and the 1st blood assisted 
circulation apparatus 40 mentioned above is a difference of a main artery internal use balloon 
catheter. The balloon catheter 1 used for a device shown in drawing 3 had the balloons 4 and 5 for 
blood-flow inhibition with the balloon 3 for pumping. However, as the main artery internal use balloon 
catheter 20 used for a device of this example, as shown in drawing 5 , what has only the balloon 3 for 
pumping is used, and the bloodHlow inhibition member 30 provided with the balloons 4 and 5 for 
blood-flow inhibition is used independently [ this catheter 20 ]. The main artery internal use balloon 
catheter 20 is constituted by the catheter body 2, the balloon 3 for pumping, the balloon 3, and the 
lumen 13 and the hub 6 open for free passage. And the hub 6 functions as a connector for 
connection for connecting with the main artery internal use balloon catheter control device side 
connection tube 63. 

[0039]What has a certain amount of flexibility as the catheter body 2 is preferred, for example, 
polyolefine (for example, polyethylene and polypropylene.) Ethylene propylene rubber, an ethylene- 
vinylacetate copolymer, etc., Thermoplastics, such as polyvinyl chloride, a polyamide elastomer, and 



polyurethane, polyimide, silicone rubber, latex rubber, etc. can be used, and it is the desirable above- 
mentioned thermoplastics, and is polyurethane more preferably. And 1,0-5.0 mm, the length of the 
catheter body 2 of 200-550 mm and an outer diameter is 2.0-4.0 mm, and thickness is 0,15-0.25 mm 
0.1-0.4 mm more preferably 200-600 mm. 

[0040]And it is provided in order to function as the tip 10 of the catheter body 2, and a flare portion 
of the catheter 20, and not to do damage to a blood vessel wall while a tip part of the catheter 20 
inserts into a blood vessel. For this reason, the tip part 10 of the catheter body 2 is formed in the 
shape of an artillery shell, and a curved surface which became hemispherical. As for the tip part 10, it 
is preferred that a position can be easily checked under radioscopy. For this reason, burial of a 
metallic member formed in an inside of a tip part with Pt, a Pt alloy, W, W alloy, Ag, an Ag alloy, etc. 
or mixing of metal powder may be performed, 

[0041]Expansion and contraction are possible for the balloon 3 for pumping, and at the time of 
contraction, the balloon 3 is constituted so that it can be in the state where it was stuck or folded up 
by periphery of a catheter body. What has the hardness of a grade which can send a certain amount 
of plasticity and blood as construction material of the balloon 3 is preferred, For example, 
polyolefines, such as polyethylene, polypropylene, and ethylene propylene rubber, Thermoplastics, 
such as polyester, such as polyethylene terephthalate, polyvinyl chloride, an ethylene-vinylacetate 
copolymer, a constructed type ethylene-vinylacetate copolymer of a bridge, and polyurethane, a 
polyamide elastomer, silicone rubber, latex rubber, etc, can be used. 

[0042]As for the balloon 3, each both ends are being fixed to a peripheral face of the catheter body 2 
by adhesion, for example. By the opening 33 provided in an outside surface of the catheter body 2, an 
inside of the balloon 3 is open for free passage with the lumen 13, and can flow a fluid for expansion 
into an inside of the balloon 3. The catheter body 2 has a lumen (not shown) for inserting a guide 
wire, when inserting the catheter 20 in the center section into a blood vessel. As a size of the balloon 
3, an outer diameter of a cylinder part when it expands is 15-16 mm preferably 12-17 mm. As for the 
length of the balloon 3, 20-40 ml is preferred for 180-300 mm and capacity of a balloon. An outer 
diameter of a cylinder part when it expands as a size of the balloon 3 in for children is 4—10 mm 
preferably 4-12 mm. As for the length of the balloon 3, 1-10 ml is preferred for capacity of 60-200 
mm and a balloon. 

[0043]The blood-flow inhibition member 30 is constituted by the inhibition member body 32, and the 
balloon 4 for the 1st blood-flow inhibition, the balloon 5 for the 2nd blood-flow inhibition, the hub 36 
and the connection tubes 24 and 25. When it explains concretely, the blood-flow inhibition member 30 
has the two balloons 4 and 5 on a periphery of the inhibition member body 32, and the inhibition 
member body 32 inside, It has the balloon 4 for the 1st blood-flow inhibition, and the balloon 5 for the 
2nd blood-flow inhibition and the 2nd lumen 15 open for free passage, [ the 1st lumen 14 open for 
free passage, and ] The inhibition member body 32 may have the 3rd lumen (not shown) for inserting 
a guide wire, when inserting the inhibition member 30 in the center section into a blood vessel. And 
the 1st lumen 14 and the 2nd lumen 15 are open for free passage with the inhibition member side 
connection tubes 24 and 25 connected to the hub 36, respectively. The connectors 28 and 29 for 
connection for connecting with the main artery internal use balloon catheter control device side 
connection tube mentioned later, respectively are formed in the connection tubes 24 and 25. 
[0044]What has a certain amount of flexibility as the inhibition member body 32 is preferred, for 
example, polyolefine (for example, polyethylene and polypropylene.) Ethylene propylene rubber, an 
ethylene-vinylacetate copolymer, etc., Thermoplastics, such as polyvinyl chloride, a polyamide 
elastomer, and polyurethane, a polyamide elastomer, silicone rubber, latex rubber, etc. can be used, 
and it is the desirable above-mentioned thermoplastics, and is polyolefine more preferably. And 1.0- 
5.0 mm, the length of the inhibition member 30 of 100-450 mm and an outer diameter is 2.0-4.0 mm, 
and thickness is 0.15-0,25 mm 0.1-0.4 mm more preferably 50-500 mm. 

[0045]And a tip of the inhibition member body 32 is provided in order to function as a flare portion of 
the inhibition member 30, and not to do damage to a blood vessel wall while the tip part 31 of the 
inhibition member 30 inserts into a blood vessel. For this reason, the tip part 31 of the inhibition 
member body 32 is formed in the shape of an artillery shell, and a curved surface which became 
hemispherical. As for the tip part 10, it is preferred that a position can be easily checked under 
radioscopy. For this reason, burial of a metallic member formed in an inside of a tip part with Pt, a Pt 
alloy, W, W alloy, Ag, an Ag alloy, etc. or mixing of metal powder may be performed. 



[0046]Expansion and contraction are possible for the balloon 4 for bioocMlow inhibition, and the 
balloon 5 for blood-flow inhibition, and at the time of contraction, these balloons 4 and 5 are 
constituted so that it can be in the state where it was stuck or folded up by periphery of the 
inhibition member body 32. What has the hardness of a grade which can send a certain amount of 
plasticity and blood as construction materia! of the balloons 4 and 5 is preferred, For example, 
polyolefines, such as polyethylene, polypropylene, and ethylene propylene rubber, Thermoplastics, 
such as polyester, such as polyethylene terephthalate, polyvinyl chloride, an ethylene-vinylacetate 
copolymer, a constructed type ethylene-vinylacetate copolymer of a bridge, and polyurethane, a 
polyamide elastomer, silicone rubber, latex rubber, etc. can be used. As for the balloons 4 and 5, each 
both ends are being fixed to a peripheral face of the inhibition member body 32 by adhesion (for 
example, thermal melting arrival), for example. By the openings 34 and 35 by which an inside of the 
balloons 4 and 5 was provided in an outside surface of the inhibition member body 32, it is open for 
free passage with each of the lumens 14 and 15, and a fluid for expansion can flow into an inside of 
the balloons 4 and 5. About 8-75 mm is preferred for the length of the balloons 4 and 5 for inhibition, 
13-22 mm is preferred for an outer diameter at the time of expansion, and its 15-20 mm is especially 
preferred. About 3-50 mm is preferred for the length of the balloons 4 and 5, as for an outer diameter 
at the time of expansion, in for children, 4-12 mm is preferred, and 4-10 are suitable for it to it 
especially. 

[0047]In an example which shows drawing 5_capacity of the balloons 3, 4, and 5, the balloon 3 for 
pumping is large and the balloons 4 and 5 for blood-~flow inhibition are formed smaller than a balloon 
for pumping. Since a touch area of a balloon for inhibition and a blood vessel can also be made small 
by doing in this way, there is also little stress to a blood vessel and branching vascular occlusion can 
also control it Thus, when enlarging capacity of a balloon for pumping, more preferably, it is 5~20:1 
and 10-20:1 are preferred [ a thing of one balloon for balloon capacity:b!ood-flow inhibition for 
pumping to consider as about capacity =2-20:1 is preferred, and ] especially. Capacity of two balloons 
for blood-flow inhibition may also make capacity of a balloon for the 1st blood-flow inhibition larger 
than capacity of a balloon for the 2nd blood-flow inhibition, and may make capacity of a balloon for 
the 2nd blood-flow inhibition conversely larger than capacity of a balloon for the 1st blood-flow 
inhibition, for example. All of capacity of the balloons 3, 4, and 5 may be the same. 
[0048]As for the balloons 4 and 5 for the 1st and 2nd blood-flow inhibition, an outer diameter at the 
time of expansion is greatly formed from the balloon 3 for pumping. Thus, by making an outer 
diameter at the time of expansion larger than a balloon for pumping, While checking that give 
resistance to blood which flows through a crevice between a blood vessel and a balloon for inhibition, 
and blood from the blood transfusion catheter side mentioned later flows into the tip side of a balloon 
catheter, it can also be controlled that blood by operation of a balloon for pumping flows into the end 
face side of a blood transfusion catheter. As for two balloons for blood-flow inhibition, it is preferred 
that it sticks to a blood vessel wall at the time of expansion, and a blood vessel can be blockaded. By 
doing in this way, it can also be prevented certainly that can prevent certainly that blood from the 
blood transfusion catheter side flows into the tip side of a balloon catheter, and blood by operation of 
a balloon for pumping flows through it into the end face side of a blood transfusion catheter. And 
since this blood-flow inhibition member has two balloons for blood-flow inhibition, it can prevent the 
same blood vessel wall from always sticking with a balloon by expanding and shrinking two balloons by 
turns also as what blockades a blood vessel for these substantially as mentioned above at the time of 
expansion. For this reason, even if a blood vessel which branches from a main artery is in the 
neighborhood in which superfluous stress's starting a blood vessel and a balloon for blood-flow 
inhibition are located, it is not always blockaded. Movement of a blood-flow inhibition member can be 
controlled by controlling as a balloon for blood-flow inhibition of another side is an expanding state at 
least at the time of one contraction start of a balloon for blood~~flow inhibition, [t is preferred for an 
outer diameter of a balloon for blood-flow inhibition that it is larger than an outer diameter at the 
time of expansion of a balloon for pumping about 1-5 mm, 

[0049]A balloon for inhibition may not be stuck to a blood vessel, and when excessive imbalance 
arises in this case in pressure balancing of a circuit in an upper extremity lateral body, and a circuit in 
a membruirHnferius lateral body or a pressure of an upper extremity rises too much by recovery of 
the heart, circulation of blood is permitted from a crevice between a balloon for inhibition, and a blood 
vessel As for the blood assisted circulation apparatus 70 of this example, it is preferred that blood 



circulation is made like the blood assisted circulation apparatus 40 mentioned above, without using an 
anticoagulant. For this reason, it is preferred a blood contacting surface in a blood auxiliary 
circulation circuit and to fix an anti-thrombogenic material to a blood contacting surface of the 
artificial lung 78, the blood tubes 74 and 75, the blood transfusion catheter 11, the blood removal 
catheter 12, the main artery internal use balloon catheter 20 T and the biood-flow inhibition member 
30 especially. About others, it is the same as the blood assisted circulation apparatus 40 of an 
example mentioned above. 
[0050] 

[Function]An operation of the blood assisted circulation apparatus of this invention is explained using 
drawing 3, drawing 4 , drawing 7, and drawi ng 8 . First, as shown in drawing 7, the main artery internal 
use balloon catheter 1 is inserted into a main artery, and it connects with the control device 50. And 
the blood removal catheter 1 1 is inserted from a femoral vein, and it is made to detain near a right 
atrium. The blood transfusion catheter 12 is inserted into a main artery, and the blood tap hole is 
located in the downstream rather than the balloon 5 (balloon for the 2nd blood-flow inhibition) of the 
main artery internal use balloon catheter 1 which is in the end face side most. And as shown in 
drawing 3, each catheter 1 1 and 12 is connected to the tubes 74 and 75. The electric power switch 
(not shown) formed in the switch panel 56 of the control device 50 in this state is made one. 
Thereby, the electrocardiographic complex is inputted into the controller 55 of the control device 50 
from the electrocardiograph 51, and the controller 50 computes a balloon expansion start signal (false 
T wave signal) and a contraction start signal (false P wave signal) based on the electrocardiographic 
complex. The data detected by the main artery internal pressure sensor 52 and the flow rate sensor 
53 is displayed on the display for indication 57. 

[0051 ]And it is [ or / as shown in the flow chart of drawing 8, there is change to the expansion 
pressure of the balloon for pumping memorized beforehand (the balloon expansion pressure alteration 
switch for pumping provided in the switch pane! 56 is pushed, and) ]. It judges whether setting 
pressure newer than a ten key was inputted, while the controller 55 memorizes the setting pressure 
inputted when there was change to setting pressure, it displays on the display for indication 57, and 
the balloon for pumping is expanded by this setting pressure. And it is [ or / there is change to the 
expansion pressure of the balloon for blood-flow inhibition memorized beforehand (the balloon 
expansion pressure alteration switch for blood-flow inhibition provided in the switch panel 56 is 
pushed, and) ]. It judges whether setting pressure newer than a ten key was inputted, while the 
controller 55 memorizes the setting pressure inputted when there was change to setting pressure, it 
displays on the display for indication 57 r and the balloon for blood~~flow inhibition is expanded by this 
setting pressure. 

[0052]And if one [ the IABP start switch in the switch panel 56 ], the pump 59 will operate and the 
controller 55 will control the control valve 60 to repeat expansion and contraction of the balloon 3 for 
pumping, and to perform it. When one [ a POPS start switch ], the controller 55, While controlling the 
control valves 61 and 62, making it operate by turns as the balloon for the 1st blood-Row inhibition 
and the balloon for the 2nd bloodHlow inhibition were mentioned above and making expansion and 
contraction repeat, A signal is sent to the motor driver 54, the motor driving signal corresponding to 
this signal is sent to the pump motor 73 from the driver 54, the motor 73 rotates, this rotation is 
transmitted to the pump 72, and blood is sent to the blood transfusion catheter side from a blood 
removal catheter. The sent blood flows out from a blood transfusion catheter, and flows in a main 
artery. By the balloon for blood-flow inhibition, flowing into the aortic upstream (the balloon side for 
pumping) substantially is checked, and the blood which flowed flows into the aortic downstream, i.e., 
membrum inferius, side certainly. By the balloon for blood-flow inhibition, flowing into the aortic 
downstream is checked substantially and it flows into the aortic upstream, i.e., upper extremity, side 
through the blood style made by the operation of the balloon for pumping certainly. And in this way, in 
the balloon for blood-flow inhibition, the blood style by the balloon (IABP) for pumping and the blood 
style with a pump (POPS) are classified, and do not have that both blood style also collides and 
mixing substantially, either. For this reason, the mitigation of the afterload (resistance at the time of 
the blood ejection) by the IABP method, Aortic pressure is raised, the effect that a coronary blood 
flow can be increased is held, further, the effect of mitigation of the preload (blood-flow pressure 
which returns to the heart), and maintenance (increase) of an extracorporeal circulation blood stream 
by the POPS method can also be held, and blood auxiliary circulation provided with both advantage as 



it was can be performed. 

[0053]And by the operation of the centrifugal pump 72 blood, Pass along the blood removal side tube 
74, and it is sent to the centrifugal pump 72 and the artificial lung 78, After oxygenation to blood and 
removal of carbon dioxide were performed by this artificial lung 78, It passes along the blood 
transfusion side tube 75 and the blood transfusion catheter 12, and rather than the balloon 5 (balloon 
for the 2nd blood-flow inhibition) of the main artery internal use balloon catheter 1 which is in the 
end face side most, it is the downstream and flows into the balloon 5 neighborhood for blood-flow 
inhibition. And it is judged during the operation of the balloon for pumping, the balloon for blood-flow 
inhibition, and a centrifugal pump whether it is normal Abnormalities judge the fall of for example, 
main artery internal pressure, the fall of a blood flow, the error of a controller, etc. When it is judged 
that it is abnormal, alarm carries out singing and exception processing is performed. And by turning 
off a PCPS start switch in consideration of a patients recovery condition, By the operation of the 
balloon for blood-flow inhibition and a centrifugal pump stopping, and turning off an IABP start switch 
further, The operation of the balloon for pumping stops, blood-flow auxiliary cyclic operation is ended, 
from a patient, extraction of the balloon catheter 1, the blood removal catheter 11, and the blood 
transfusion catheter 12 is carried out, and the technique is ended. 
[0054] 

[Effect of the Invention]The balloon for pumping in which the main artery internal use balloon 
catheter of this invention was formed near the tip part of a catheter body and this catheter body, 
The 1st balloon for blood-flow inhibition that is provided in the end face side of a catheter body from 
this balloon for pumping and whose capacity is smaller than said balloon for pumping, this — it being 
provided in the end face side of a catheter body from the 1st balloon for blood-flow inhibition, and 
with the 2nd balloon for blood-flow inhibition whose capacity is smaller than said balloon for pumping, 
It has said balloon for pumping, the 1st (umen open for free passage, said 1st balloon for blood-flow 
inhibition and the 2nd lumen open for free passage, and said 2nd balloon for blood-flow inhibition and 
the 3rd lumen open for free passage- For this reason, while being able to control certainly that the 
blood by the operation of the balloon for pumping flows into the end face side of a blood transfusion 
catheter, it controls that another blood style flows into the tip side of a balloon catheter from the 
end face side of a catheter from the balloon for blood-flow inhibition. Since it has two balloons for 
blood-flow inhibition, the same blood vessel wall can be prevented from always sticking with a balloon 
by expanding and shrinking these two balloons by turns. For this reason, even if the blood vessel 
which branches from a main artery is in the neighborhood in which superfluous stress's starting a 
blood vessel and the balloon for blood-flow inhibition are located, it is not always blockaded. 
Movement of a main artery internal use balloon catheter can be controlled by controlling as the 
balloon for another side blood-flow inhibition is an expanding state at least at the time of one 
contraction start of the balloon for blood-flow inhibitioa 

[0055]The 1st blood assisted circulation apparatus of this invention The above-mentioned main 
artery internal use balloon catheter. The blood removal catheter inserted into vena cava, and the 
blood transfusion catheter inserted so that a blood inlet may be located in the downstream in a main 
artery from the balloon of said main artery internal use balloon catheter, From the blood removal 
catheter side, are the blood transfusion means which carries out the blood transfusion of the blood to 
the blood transfusion catheter side, and the control device of said main artery internal use balloon 
catheter a blood assisted circulation apparatus which it has, and said control device, While expanding 
and shrinking said two balloons for blood-flow inhibition by turns, it has a balloon control facility for 
blood-flow inhibition controlled as the balloon of another side is an expanding state at the time of the 
contraction start of one balloon. The 2nd blood assisted circulation apparatus of this invention A 
main artery internal use balloon catheter, The blood-flow inhibition member which has a balloon for 
blood-flow inhibition which is inserted in the downstream in a main artery from this main artery 
internal use balloon catheter, and in which two expansion and contraction are possible, The blood 
removal catheter inserted into vena cava, and the blood transfusion catheter inserted so that a blood 
inlet may be located in the downstream in a main artery from the balloon of said blood-flow inhibition 
member, The blood transfusion means which carries out the blood transfusion of the blood to the 
blood transfusion catheter side from the blood removal catheter side, Have an auxiliary circulation 
control device which has said two balloon control facilities for blood-flow inhibition, and this 2 ** 
balloon control facility for blood-flow inhibition parts, While expanding and shrinking two balloons for 



blood-flow inhibition by turns, it controls as the balloon of another side is an expanding state at the 
time of the contraction start of one balloon. 

[0056]For this reason, it does not mix [ that the blood style by the balloon (IABP) for pumping and 
the blood style with a pump (PCPS) are classified in the balloon for blood-flow inhibition, and both 
blood style also collides in these blood assisted circulation apparatus, and ] substantially. For this 
reason, the mitigation of the afterioad (resistance at the time of the blood ejection) by the IABP 
method, Aortic pressure is raised, the effect that a coronary blood flow can be increased is held, 
further, the effect of mitigation of the preload (blood-flow pressure which returns to the heart), and 
maintenance (increase) of an extracorporeal circulation blood stream by the PCPS method can also 
be held, and blood auxiliary circulation provided with both advantage as it was can be performed. 
Since it has two balloons for blood™flow inhibition, the same blood vessel wall can be prevented from 
always sticking with a balloon by expanding and shrinking these two balloons by turns. For this 
reason, even if the blood vessel which branches from a main artery is in the neighborhood in which 
superfluous stress's starting a blood vessel and the balloon for biood-flow inhibition are located, it is 
not always blockaded. Movement of a main artery internal use balloon catheter can be controlled by 
controlling as the balloon for another side blood-flow inhibition is an expanding state at least at the 
time of one contraction start of the balloon for blood-flow inhibition. Since the function of the heart 
is reflected directly, the blood pressure by the side of an upper extremity can be used as an index of 
cardiac functional recovery. That is, if there is no balloon for inhibition, even if a blood flow is good, 
judgment of what it depends on recovery of cardiac performance, or the thing to depend on a PCPS 
blood flow cannot be performed. However, in the device of this invention, recovery of cardiac 
performance can be checked with the blood pressure by the side of an upper extremity. If it is made 
to blockade a main artery by the balloon for inhibition, the pressure reflex of a body blood vessel will 
happen and an effect will become the afterioad reduction of the heart with a larger thing from 
peripheral vascular resistance falling. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing llDrawing 1 is a side view of one example of the main artery internal use balloon catheter of 
this invention. 

[Drawin g 2] Drawm g 2 is an A~A line sectional view of drawing 1, 

[Drawing 3 ] Drawing 3 is a schematic diagram of one example of the blood assisted circulation 
apparatus of this invention. 

[Drawing 4] Drawing 4 is a block diagram of an example of the blood auxiliary circulation control 
device used for the blood assisted circulation apparatus of this invention. 

[Draw ing 5] Drawing 5 is a schematic diagram of the blood assisted circulation apparatus of other 
examples of this invention. 

[Dra wi ng 6]Drawing 6 is a block diagram of an example of the blood auxiliary circulation control 
device used for the blood assisted circulation apparatus of this invention. 
[Dra wing 7]Drawing 7 is an explanatory view for explaining an operation of the blood assisted 
circulation apparatus of this invention. 

[Drawing 8] D rawing 8 is a flow chart for explaining an operation of the blood assisted circulation 
apparatus of this invention. 
[Description of Notations] 

1 Main artery internal use balloon catheter 

2 Catheter body 

3 The balloon for pumping (the 1st balloon) 

4 The balloon for the 1st b!ood-f!ow inhibition (the 2nd balloon) 

5 The balloon for the 2nd blood-flow inhibition (the 3rd balloon) 

1 1 Blood removal catheter 

12 Blood transfusion catheter 

13 The 1st lumen 

14 The 2nd lumen 

15 The 3rd lumen 

20 Main artery internal use balloon catheter 
40 Blood assisted circulation apparatus 

50 Blood auxiliary circulation control device 

55 Controller 

58 Pump means 

51 Electrocardiograph 

52 Aortic pressure sensor 

53 Flow rate sensor (bloodstream sensor) 

54 Motor driver 

56 Switch panel 

57 Display for indication 

59 Pressure generating pump (pump for balloon expansion contraction) 

60 The control valve for a balloon drive for pumping 

61 The control valve for a balloon drive for the 1st blood-flow inhibition 

62 The control valve for a balloon drive for the 2nd blood-flow inhibition 
71 Blood transfusion means 



72 Constant-pressure pump 

73 Pumping motor 

74 Blood removal catheter side blood tube 

75 Blood removal catheter side blood tube 
78 Artificial lung 
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